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DISPLACEMENT MEASURING SYSTEM 
FOR A PISTON-CYLINDER ASSEMBLY 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention pertains to a displacement measuring sys 

tem for a piston-cylinder assembly including a cylinder, a 
piston rod guided for movement axially Within the cylinder, 
a ?rst position measuring device Which moves With the 
piston rod, and a second position measuring device ?xed to 
the cylinder. 

2. Description of the Related Art 
A sensor for a piston-cylinder assembly is knoWn from 

DE 29 45 895 A1. The sensor is located inside a piston rod 
guide so that it can detect the stroke position of the piston 
cylinder assembly at any speci?c moment. A general prob 
lem is that the piston rod can tWist during operation. The 
only remedy here is either a piston rod Which is “prepared” 
around its entire circumference or a sensor in the form of a 
circular ring. 
DE 94 12 435 U1 describes a Working cylinder, Which has 

a piston rod With a magnetic strip inside it. The piston rod 
also has a rectangular, preferably square, cross section and 
cooperates With a corresponding square piston rod guide. 
The rod is thus prevented from tWisting, Which makes it 
possible to use a combination of a comparatively narroW 
magnetic strip and a sensor With a narroW measuring ?eld, 
but the sealing of a square rod represents a much more 
dif?cult problem than the sealing of a uniformly round 
piston rod, especially When the square rod is to be installed 
in a mass-produced product and corresponding standard 
components and tools are to be used. 

SUMMARY OF THE INVENTION 

The task of the present invention is to realiZe a displace 
ment measuring system on a piston-cylinder assembly, 
Where a round piston rod can be used and Where the 
displacement measuring system is limited in the circumfer 
ential direction. 

The task is accomplished in accordance With the invention 
by locating the ?rst position-measuring device outside and 
axially parallel to the piston rod, this position-measuring 
device being guided on the cylinder side With respect to the 
second position-measuring device. 
The great advantages of the invention are that, ?rst, a 

round piston rod guide, Which can be sealed relatively easily, 
can be used, and, second, that the displacement measuring 
system is secured against tWisting. 

It is also provided that the position-measuring device on 
the cylinder side, i.e., the second device, is mounted in a 
holder, Which has guide surfaces for the ?rst position 
measuring device, Which is on the piston rod side. The 
holder can be attached to a conventional piston-cylinder 
assembly, e.g., to a vibration damper, Without the need for 
any changes to the internal design of the assembly. 

According to a preferred embodiment, the holder guides 
the ?rst position-measuring device radially and in the cir 
cumferential direction. Depending on the point of attach 
ment of the second device to the piston-cylinder, only axial 
forces are introduced to the ?rst position-measuring device. 
The ?rst position-measuring device does not ful?ll a guide 
function. The guide function lies solely With the holder. 

In a further advantageous embodiment, the piston rod is 
enclosed by a protective sleeve, Which drives the position 
measuring device on the piston rod side. The protective 
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2 
sleeve Which is normally present at least in the case of a 
vibration damper can be used. 

In a variant, the position-measuring device on the piston 
rod side is carried by the protective sleeve. For this purpose, 
the protective sleeve can have a receiving channel for the 
piston rod-side position-measuring device. 
The displacement measuring system can also be designed 

in such a Way that the piston rod-side position-measuring 
device is axially pretensioned against the protective sleeve 
by a spring on the cylinder side. To ensure satisfactory 
function, the protective sleeve can turn With respect to the 
?rst and second position-measuring devices, because these 
are guided by the holder. 

Alternatively, the protective sleeve can be provided With 
anti-rotation guide surfaces, Which are supported on the 
cylinder. So that the cylinder can have the simplest possible 
geometry, the protective sleeve is supported in the circum 
ferential direction on the holder for the cylinder-side posi 
tion-measuring device. 
The various features of novelty Which characterize the 

invention are pointed out With particularity in the claims 
annexed to and forming a part of the disclosure. For a better 
understanding of the invention, its operating advantages, and 
speci?c objects attained by its use, reference should be had 
to the draWing and descriptive matter in Which there are 
illustrated and described preferred embodiments of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cutaWay perspective vieW of a piston-cylinder 
assembly With a position-measuring device inside a protec 
tive vieW; 

FIG. 2 is a plan vieW corresponding to FIG. 1; 
FIG. 3 is a cutaWay plan vieW of a piston-cylinder 

assembly With a position-measuring device guided com 
pletely inside a holder; and 

FIG. 4 is a perspective vieW corresponding to FIG. 3. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

FIG. 1 shoWs a partial perspective vieW of a piston 
cylinder assembly 1, in particular a vibration damper. Inside 
a cylinder 3, a piston rod 5 is guided With freedom of axial 
movement; the piston rod has a cross section Which is 
circular Within the scope of manufacturing tolerances. The 
piston-cylinder assembly is installed, for example, in a 
chassis, Where it is important With respect to the adjustment 
of the chassis to determine the stroke position of the piston 
rod With respect to the cylinder. For this reason, a displace 
ment measuring system 7 is used, Which has a ?rst position 
measuring device 9, Which moves along With the piston rod. 
This ?rst device Works in combination With a second posi 
tion-measuring device 11, Which is in on the cylinder side. 
The tWo position-measuring devices 9, 11 are located out 
side of and axially parallel to the piston rod, and they are 
guided With respect to each other. 
The cylinder-side position-measuring device 11 is located 

inside a holder 13, Which, for example, is attached by a 
clamp to the cylinder 3. The holder has a receptacle 15 for 
the cylinder-side position-measuring device 11. The con 
crete technical design of the position-measuring device is 
not essential to the invention, because there are several 
different technical embodiments Which could be used. 
The cylinder 3 is enclosed by a protective sleeve 17, 

Which also drives the piston rod-side position-measuring 
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device 9, because the protective sleeve 17 and the piston rod 
5 are at least indirectly connected to each other. In this 
variant, the piston rod-side position-measuring device 9 is 
carried by the protective sleeve 17. For this purpose, the 
protective sleeve has a receiving channel 19 for the position 
measuring device 9. In addition, the protective sleeve 17 is 
provided With anti-rotation guide surfaces 21, Which are 
supported on the cylinder side. In concrete terms, the 
protective sleeve 17 is supported in the circumferential 
direction against the guide surfaces 13f of the holder 13. 

In the alternative variant according to FIGS. 3 and 4, the 
limits of the system have been changed in comparison to 
FIGS. 1 and 2. The piston rod-side or ?rst position-measur 
ing device 9 is bordered radially and in the circumferential 
direction only by the holder 13. For this purpose, the holder 
13 has a receiving channel 23, in Which the ?rst position 
measuring device 9 can be pushed by the protective sleeve 
17 by simple end-surface contact. The ?rst position-mea 
suring device 9 can be permanently connected axially to the 
protective sleeve 17, or a spring 25 can be inserted, Which 
is axially supported against the holder 13, e.g., against the 
bottom 27 of the guide channel 23, and Which loads the ?rst 
position-measuring device axially against the protective 
sleeve 17. In the latter case, the protective sleeve 17 can be 
installed in any circumferential position With respect to the 
?rst position-measuring device 9. 

During the assembly process, the holder 13 With the 
second position-measuring device 11 is clamped onto the 
cylinder 3. In parallel With this, the ?rst position-measuring 
device 9 can be pushed into the receiving channel 23 of the 
protective sleeve 17. Then the protective sleeve 17 is 
threaded onto the piston rod. When used, e.g., in the 
previously mentioned chassis, the protective sleeve 17 is 
?xed in position axially With respect to the piston rod 5. 
Because of the anti-rotation function present betWeen the 
tWo position-measuring devices 9, 11 inside the holder 13, 
the siZe of these devices can be limited to a comparatively 
small circumferential angle. As a result, the amount of space 
required for them is decreased, and production costs are 
reduced. 

The invention is not limited by the embodiments 
described above Which are presented as examples only but 
can be modi?ed in various Ways Within the scope of pro 
tection de?ned by the appended patent claims. 
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We claim: 
1. A displacement measuring system for a piston-cylinder 

assembly, the system comprising: 
a cylinder; 
a piston rod guided for movement axially Within the 

cylinder; 
a ?rst position measuring device Which moves With the 

piston rod and is ?xed against circumferential move 
ment With respect to the cylinder; 

a second position measuring device ?xed to the cylinder 
radially adjacent and axially parallel to the ?rst position 
measuring device, the ?rst and second positioning 
measuring devices being ?xed against circumferential 
movement With respect to each other; 

a protective sleeve Which surrounds the cylinder and 
moves With the piston rod, the ?rst position measuring 
device being arranged inside the sleeve and moving 
With the sleeve; 

a spring Which axially loads the ?rst position measuring 
device against the sleeve; and 

a holder for the second position measuring device, the 
holder having a receiving channel in Which the spring 
and the ?rst position measuring device are received, the 
?rst position measuring device being axially moveable 
in the channel. 

2. A displacement measuring system as in claim 1 Wherein 
the holder has guide surfaces Which prevent circumferential 
movement of the ?rst position measuring device relative to 
the second position measuring device. 

3. A displacement measuring system as in claim 1 Wherein 
the ?rst position measuring device is ?xed to the sleeve. 

4. A displacement measuring device as in claim 3 Wherein 
the sleeve has a receiving channel in Which the ?rst position 
measuring device is ?xed. 

5. A displacement measuring system as in claim 4 Wherein 
the sleeve has anti-rotation surfaces Which prevent circum 
ferential movement of the sleeve With respect to the cylinder. 

6. A displacement measuring system as in claim 5 Wherein 
the holder has guide surfaces Which cooperate With the 
anti-rotation surfaces on the sleeve to prevent circumferen 
tial movement of the ?rst position measuring device relative 
to the second position measuring device. 


